. It is clear that such a large dosis of T4 administration produces severe hypermetabolic situations on neonatal animals as indicated by the increase of oxygen consumption, an elevation of body temperature, an increased basal metabolic rate and so muck caloric consumption.
It has been recognized that the severe hyperthyroidism in neonatal animals produces persistent abnormalities in adult life so far. Although it is generally accepted that various metabolic disorders in the neonatal period modify the endocrine and central nervous system, disagreetment exists whether these kinds of abnormalities are specific for neo T4 syndrome or not (Meites and Fiel, 1965; Winick and Noble, 1966; TONOOKA Endocrinol.
Japon. February1979 Stephan et al., 1971; Muzzo and Brasel, 1973; Shambaugh and Wilber, 1974) .
2, 4-Dinitrophenol (DNP) has been recognized as an agent of inducing hypermetabolism in various animals by virture of its uncoupling effect on oxidative phospholyration with the Krebs tricalboxylic acid cycle (Witter et al., 1953) . It is also well known that administration of DNP decreases plasma PBI levels and produces T4 displacement from serum protein (Witter et al., 1953; Wolff et al., 1961) . DNP was employed in the present study to produce hypermetabolism on neonatal rats (neo DNP) with L-thyroxine treated neonatal rats (neo T4) and both groups to saline treated neonatal rats (neo saline) to see the effect of neonatal hypermetabolism on the hypothalamo-pituitary-thyroid axis in the adult stage. growth curve but not so severely as neo T4 rats.
Changes of endocrine organ weights and basal plasma TSH, T4 and T3 concentration The neo T4 rats remained significantly smaller in size after161days of birth and their pituitary or thyroid was less in weight than neo saline control rats while neo DNP rats showed no differences compared with neo saline rats (Table1).
The basal level of plasma TSH in neo T4 male rats revealed considerably lower values than neo saline control rats and neo DNP rats (p<0.05).
As for the basal level of plasma T3 and T4, there were no differences between three groups. of plasma TSH in both sexes of neo T4 rats showed significant difference compared with those in neo saline control rats (male: p<0.02, female: p<0.01). The results were presented in Fig.2 . Changes in plasma TSH concentration following PTU treatment
The feedback mechanism in hypothalamo-pituitary-thyroid axis was evaluated on these neo T4 and neo DNP rats by comparing the values with those of neo saline control rats. When PTU was administered to neo T4, neo DNP and neo saline rats for two weeks, plasma concentration of TSH was obviously changed as shown in Fig.3 .
After thyroid hormone synthesis was blocked with PTU treatment, plasma concentration of TSH considerably increased in neo saline rats. In contrast, impaired elevation of plasma TSH was noted in both groups of neo T4 and neo DNP rats. Although the blunted response of plasma TSH after PTU treatment was more prominent in neo T4 rats than in neo DNP rats, the difference between two groups was not significant. The values were revealed as TSH (increment of plasma TSH).
Effect of T4 i.v. injection on plasma TSH concentration following PTU treatment As shown in Table2, there were no significant differences in suppression of plasma TSH concentration by i.v. injection of a small dose of T4 between neo saline rats and both of neo T4 and neo DNP rats. Male neo DNP rats however, showed, a significant difference in suppression of plasma TSH concentration against neo T4 rats (ID< 0.05at2, 6hr) but not in female rats. Apparently the initial concentrations of plasma TSH in neo T4 rats were significantly reduced following PTU treatment compared with neo saline rats (male: 0.05, female: p<0.02) but not in neo DNP rats.
Comparisons of pituitary
TSH contents in neo DNP, neo T4 and neo saline rats Fig.4 shows the pituitary contents of TSH in neo DNP, neo T4 and neo saline rats.
In both sexes of neo T4 rats it was 
Discussion
Following the first observation by Eayrs and Holmes (1964) that neonatal rats injected with T3 showed permanent impairment of pituitary-thyroidal system. Bakke and Laurence (1966) (Shambaugh and Wilber, 1974) . As indicated in the work of Shambaugh and Wilber (1974) , the starvation in the early neonatal stage resulted of hypothyroidism, presumably, mediated by a deficiency of hypothalamic TRH.
Thus caloric deprivation could be a cause of the dysfunction in the regulation mechanism of TSH secretion through hypothalamus as well as pituitary-thyroid axis. These observations suggest that such metabolic disorders could produce similar abnormalities in neo T4syndrome.
As previously reported, administration of androgens to neonatal female rats revealed persistent alteration in hypothalamic regulatory centers of pituitary gonadotropine secretion (Barraclough, 1961; Harris, 1964) . Exogenous T4administration might be produced specific dysfunction of thyrotrope regulating center in the hypo thalamus as observed in neo androgen treated female rats. However, studies on hypothalamic TRH content have led to contradictory results in neo T4rats. In some reports, there is evidence that neo T4 rats have shown elevated hypothalamic contents of TRH and the others, the investigators showed the contradict result (Bakke et al., 1975; Azizi et al., 1972) . Their reports agreed with the view that neo T4 rats have a dysfunction of hypothalamic TSH regulating center.
As previously described, DNP has been well known to elevate free T4concentration by its replacement effect on thyroxine binding protein (TBP) (Witter et al., 1953; Wolff et al., 1961) . Unfortunately, concentration of free T4was not determined in our present study, and it could be speculated that plasma T4levels in neo T4 rats are much higher than in neo DNP rat. Since the amount of TBP and plasma T4, T3in the neonatal stage is so small (Dussault, 1975) , the amount of T4from TBP by DNP in neo DNP rats is extremely low compared with the free T4level induced by exogenous T4 administration in neo T4 rats. In the previous paper (Wolff and Austen, 1958) , it was pointed out that thyroxine (T4) and2, 4-dinitrophenol (DNP) evoked many similar responses in man or in the experimental animal. The similarities indicate that both agents increase the metabolic rate, indeplate the glycogen of the liver and uncouple oxidative phosphorylation.
The principal differences of DNP from T4were a failure to induce metamorphosis in the tad pole and inability to act as therapeutic agent in myxedema (Wolff and Austen, 1958) . Moreover it has been noted that DNP interferes with mitochondrial generation of high energy and intermediates and stimulates mitochondrial adenosine triphosphatase activity (Tapley et al., 1967) .
Since pituitary TSH secretion induced by TRH administration was blocked by DNP without the presence of plasma in the in vitro experiment (Wilber and Utiger, 1968) , DNP probably caused direct effect on intracellular metabolism. It is particularly of considerable importance to note that DNP is not a hormone like T4or T3. Our present study has revealed that hypermetabolism induced by DNP in neonatal rats produced a similar phenomenon as neo T4 syndrome.
Neo T4syndrome, however, demonstrated a more prominent impairment of hypothalamo-pituitary-thyroid axis than DNP treated hypermetabolic animals. Although the reason for the difference between neo DNP and neo T4rats is hard to explain, a variety of mechanisms will be proposed to explain this difference between two models, including the difference of hypothalamic TRH content or the difference of pituitary TSH synthesis and secretion Endocrinol. Japon. February1979 rate.
Further studies will be required to clarify this question.
